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1
DEVICE AND METHOD FOR CONTROLLING
DISSEMINATION OF CONTENTS BETWEEN
PEERS HAVING WIRELESS
COMMUNICATION CAPACITIES,
DEPENDING ON IMPATIENCE REACTION
FUNCTIONS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a Continuation of co-pending U.S.
patent application Ser. No. 12/799,876 filed on May 4, 2010,
which is incorporated herein by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to content dissemination
between peers in a peer-to-peer (or “P2P”) wireless environ-
ment.

One means here by “peer” a wireless communication
equipment capable of exchanging data (or symbols (i.e.
blocks or packets or chunks of data)) with other peers or
network equipments in a P2P mode through wireless com-
munications. So, a peer may be a laptop, a smartphone, a
mobile or cellular telephone, a personal digital assistant
(PDA), provided that it comprises a wireless communication
interface (or any equivalent wireless communication means),
or a node associated to a vehicle (for instance a bus or a car)
or a base station that is assisting opportunistic content deliv-
ery in an area (such as a content “booth” (or a “throwbox™)).

Moreover, one means here by “content dissemination” the
transmission of content data between peers in order each of
these peers had these content data at its disposal or at the
disposal of other peers.

More, one means here by “content” any type of set of data
that can be disseminated in a P2P mode, and notably files of
information data, videos, chunks of video, pictures to share,
html files, audio files and software updates, and more gener-
ally any type of file, hereafter called “item”.

2. Description of the Prior Art

The number of wireless communication equipments (and
notably mobile telephones, smartphones and portable equip-
ments), capable of displaying, storing and transmitting con-
tents, is increasing, and the operators of wireless communi-
cation networks are facing a main issue: how to disseminate
the contents efficiently between wireless communication
equipments.

Today, most of the wireless content dissemination applica-
tions proceed to content dissemination by means of a direct
transmission through a centralized infrastructure. However,
this solution is both expensive for the content provider and
inefficient from a networking perspective as it leaves unused
the potentially very large quantity of bandwidth which is
available for content exchange between wireless communi-
cation equipments within short range radio transmission (e.g.
Bluetooth or IEEE 802.11).

Networks that leverage local connection opportunities to
communicate in a delay tolerant manner can be classified into
two different categories. A first category comprises networks
involving nodes with scheduled or controlled routes and
using a routing protocol to communicate critical information
in due time. A second category comprises networks to which
wireless communication equipments with unpredictable
mobility are connected, e.g. because their users are attending
a conference or a common event. In the latter case, no proto-
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col can guarantee to deliver a message within a fixed time
although the performance of a peer-to-peer application can
still be acceptable.

It is recalled that in a P2P environment, communication
equipments (or peers) meet according to a simple homoge-
neous and memoryless process, as if they follow uncoordi-
nated mobility, and have a dedicated buffer (or cache
memory) which can be filled with content items (or files) that
could be requested later by other peers. The demands (or
requests) for different content items arise according to a sta-
tionary regime that can follow an arbitrary popularity distri-
bution. In contrast with traditional fixed P2P networks, in
wireless P2P networks the time elapsed between the demand
arising and the fulfillment of this demand can be far from
negligible. So, this time elapsed (or delay to fulfil a request)
plays an important role in the perception of the P2P network
by users. Indeed, in some cases it may happen that the interest
for a content item becomes obsolete before the peer has any
chance to receive this content item. Such a behavior is gen-
erally referred to as “impatience”.

SUMMARY

So the object of this invention is to provide a method and an
associated control device allowing to reduce the mean time
that is necessary to a wireless communication equipment to
obtain a chosen content item in a wireless P2P environment
by an appropriate allocation of content to cache memory, and
notably by taking the best advantage of contact opportunities
between peers under general conditions on content popularity
and user behavior.

More precisely, the invention provides a method, intended
for controlling dissemination of content in a peer-to-peer
mode between peers having wireless communication capaci-
ties, and comprising the steps of, each time a peer receives a
content item it had requested and which is associated to a
request counter (used during the search phase):

i) creating at least one set of instructions intended for
allowing replication of this content item by the considered
peer, and

ii) authorizing this considered peer to generate at most N
replications of'this content item for other peers it will meet (in
the future) and which does not yet possess it, where N is an
integer value depending on the current value (V1,,) of the
request counter and of an impatience reaction function (f))
which is representative of the mean time the peers (of the
network) are ready to wait for obtaining this content item.

The method according to the invention may include addi-
tional characteristics considered separately or combined, and
notably:

N may be a power function of the type A-f(V1 ,)=A-V1
or of the type A-f(V1,)=A-V1 " for instance, where A
is a chosen normalization constant;

instep ii), each time the considered peer meets another peer
which does not possess a content item that it is still authorized
to replicate, one may generate a replication of this content
item by means of the associated set of instructions, and this
considered peer may transmit this generated replication to the
other peer;

instep ii) one may generate the replication of a content item
if, and only if| the other peer has requested this content item;

in a variant, in step (ii) one may generate automatically the
replication of a content item for the other peer even ifthe latter
has not requested this content item;

when the other peer receives the replication of the content
item and comprises a cache memory for storing content items,
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this received replication may replace the oldest content item
of this cache memory if the latter is full;

each time a peer receives a content item, it may store this
content item into a cache memory, and one may associate a
replication counter (used in the replication phase) to this
content item, with an initial value (V2,,) equal to N, for this
considered peer, and each time this considered peer generates
a replication of a content item (associated to a replication
counter and stored into this cache memory), one may decre-
ment by one the value (V2,,) of this replication counter, and
when the replication counter value (V2,,) becomes equal to 0,
one may delete this replication counter;

when a content item is no more stored into a cache memory
of a peer while the value (V2,,) of the replication counter
associated to this content item is smaller than N, one may
keep this replication counter with its current value (V2, ), and
if this considered peer receives again this content item, one
may associate this replication counter with its current value
(V2,)) to this received content item;

one may keep the replication counter with its current value
(V2,,) during a chosen period of time, and if the considered
peer receives again a content item before the expiration of this
period of time, one may associate this replication counter
with its current value (V2,,) to this received content item,
otherwise this replication counter is deleted at the expiration
of'its associated period of time;

in step 1) one may create N sets for N replications of a new
content item, and each time a replication of this content item
needs to be generated, one may use a remaining one of these
N created sets associated to this content item.

The invention also provides a control device, intended for
controlling dissemination of content in a peer-to-peer mode
from an associated peer to other peers through wireless com-
munications, and arranged, each time its associated peer
receives a content item it had requested and which is associ-
ated to a request counter having a current value (V1,,):

for creating at least one set of instructions intended for
allowing replication of this content item by its associated
peer, and

for computing an integer value N, which depends on the
current value (V1,,) of this request counter and of an impa-
tience reaction function (t) which is representative of the
mean time the peers (of the network) are ready to wait for
obtaining this content item, in order to authorize its associated
peer to generate at most N replications of this content item for
other peers it will meet (in the future) and which does not yet
possess it.

The control device according to the invention may include
additional characteristics considered separately or combined,
and notably:

it may be arranged, each time its associated peer meets
another peer which does not possess a content item, for
checking if its associated peer is still authorized to generate a
replication of the content item, and in the affirmative for
authorizing such a generation by means of the associated set
of instructions;

it may be arranged, each time it authorizes its associated
peer to generate a replication of a content item (associated to
a replication counter and stored into a cache memory), for
decrementing by one the value (V2,,) of this replication
counter, and when this replication counter value (V2,)
becomes equal to 0, for deleting this replication counter;

it may be arranged, when a content item is no more stored
into a cache memory of its associated peer, while the value
(V2,,) of the replication counter associated to this content
item is smaller than N, for keeping this replication counter
with its current value (V2,,), and when its associated peer
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receives again this content item, for associating this replica-
tion counter with its current value (V2,,) to this received
content item;

it may be arranged for keeping the replication counter with
its current value (V2,,) during a chosen period of time, and, if
its associated peer receives again a content item before the
expiration of this period of time, for associating this replica-
tion counter with its current value (V2,,) to this received
content item, otherwise for deleting this replication counter at
the expiration of its associated period of time;

it may be arranged for creating N sets for replications of a
content item, and, each time a replication of this content item
needs to be generated, for providing its associated peer with a
remaining one of these N created sets associated to this con-
tent item.

The invention also provides a peer (or wireless communi-
cation equipment) capable of establishing connection(s) with
other peers through wireless communications and compris-
ing a control device such as the one above introduced.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the invention will become
apparent on examining the detailed specification and the
appended drawing, wherein FIG. 1 schematically and func-
tionally illustrates four wireless communication equipments
(or peers) connected to a wireless communication network
and each comprising an example of embodiment of a control
device according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The appended drawing may serve not only to complete the
invention, but also to contribute to its definition, if need be.

The invention aims at offering a method and an associated
control device D allowing to control P2P dissemination of
contents between peers Pj (here, j=1 to 4) connected therebe-
tween through wireless communications.

For instance these wireless communications are estab-
lished via a wireless communication network WN. In the
following description it will be considered that the wireless
communication network WN is an IEEE 802.11 network (i.e.
a WLAN (Wireless Local Area Network), for instance of the
WiFi type). But the invention is not limited to this type of
wireless communication network. Indeed, a wireless commu-
nication network may be also a mobile or cellular network, a
Zygbee network, an Ultra Wide band network, an IEEE
802.15 network, or a Bluetooth network, for instance.

Moreover, in the following description it will be consid-
ered that peers Pj are mobile telephones. But the invention is
not limited to this type of wireless communication equip-
ment. Indeed, the invention concerns any type of wireless
communication equipment comprising at least one execut-
able P2P communication application and capable of exchang-
ing data (or symbols) with other wireless communication
equipments or network equipments in a P2P mode through
wireless communications. So, a peer may be also a laptop, a
smartphone, a personal digital assistant (PDA), provided that
it comprises a wireless communication interface (or any
equivalent wireless communication means), or a node asso-
ciated to a vehicle (for instance a bus or a car) or a base station
that is assisting opportunistic content delivery inan area (such
as a content “booth” (or a “throwbox™)).

More, in the following description it will be considered that
the contents to be disseminated are videos. But the invention
is not limited to this type of content. Indeed, the invention
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concerns any type of content which can be disseminated in a
P2P mode, and notably files of information data, chunks of
video, pictures to share, html files, audio files and software
updates, and more generally any type of file.

As illustrated in FIG. 1, contents may be initially provided
to some of the peers Pj, through the (wireless communication)
network WN, by a content server CS which is connected or
accessible to said network WN.

The invention concerns a group of at least two peers Pj
(here mobile telephones). In the illustrated and non limiting
example the group comprises four peers P1 to P4 (j=1 to 4).
But the invention concerns any group comprising at least two
peers capable of exchanging content data therebetween.

As mentioned before the invention offers notably a method
intended for controlling dissemination of content (and more
precisely of content items CIi) in a peer-to-peer (P2P) mode
between peers Pj. This method comprises two main steps
which are implemented each time a peer Pj receives a content
item Cli it had requested before and which is associated to a
request counter RC1 .

It is important to note that each peer Pj comprises a first
cache memory (or buffer) CMj in which it stores content
items Cli received from other peers Pj' (j'#j) or from the
content server CS, in order of arrival. When the first cache
memory (or buffer) CMVj is full and that its peer Pj receives a
content item, the oldest content item it contains is replaced
with this content item.

Moreover, when a peer Pj wants to obtain a content item
CIi, it generates a dedicated request or demand containing an
identifier of this requested content item CIi and transmits this
dedicated request to one or more other peers Pj' (j'#j), even-
tually selected. One assumes, here, that the gain of a request
being fulfilled is a function of the time elapsed since this
request was expressed (or generated).

More, each time a peer Pj generates a dedicated request for
a content item CIi, it also creates a request counter RC1,
which is dedicated to this content item CIi and which has an
initial value V1,, set to zero. Then, each is time this peer Pj
meets (or contacts) an other peer Pj'(j'#j) and cannot obtain
the requested content item Cli from this other peer Pj', it
increments by one the value V1, of this request counter
RC1;, and when the value V1,, of this request counter RC1,,
becomes equal to a chosen (maximum) value M (for instance
equal to 500 (but it may take any chosen value)) it remains at
this value M. In a variant, the value V1, of the request counter
RC1,, may be automatically and periodically incremented by
one as long as the peer Pj does not obtain the corresponding
requested content item Cli from another peer Pj', and when
the value V1,, of this request counter RC1, becomes greater
than a chosen value M (for instance equal to 500) it remains at
this value M. In both cases, when the peer Pj obtains a
requested content item Cli from another peer Pj', it deletes the
corresponding request counter RC1 ;.

One may assume that contacts (or meetings) between peers
Pj an Pj' occur in continuous time and follow the statistics of
a Poisson process with rate .mu. One may also assume that
contacts between peers Pj an Pj' are symmetric (Pj contacts Pj'
whenever Pj' contacts Pj). This assumption models well a
situation where peers attend a common event.

The method, according to the invention, can be imple-
mented by control devices D according to the invention which
are respectively associated to peers Pj, i.e. which are each
dedicated to the control of content dissemination of one asso-
ciated peer Pj.
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As it is schematically illustrated in FIG. 1, each (control)
device D may be located into its associated peer Pj. But each
device D could be also an equipment or element coupled to its
associated peer Pj.

So, a device D can be made of software modules, at least
partly, or of electronic circuit(s) or hardware modules, or else
of'a combination of hardware and software modules (in this
case the device D comprises also a software interface allow-
ing interworking between the hardware and software mod-
ules).

A first main step (i) of the method consists, when a peer (for
instance P1) receives a new requested content item Cli (asso-
ciated to arequest counter RC1,,), from another peer Pj' (j'=1)
or from the content server CS, in creating at least one set of
instructions (or “mandate”) which is intended for allowing
replication of this content item Cli by this peer P1.

A first main step (i) can be implemented by means of the
device D which is associated to peer P1. More precisely, the
device D of peer P1 is arranged, each time the latter (P1)
receives a requested content item Cli for creating at least one
set of instructions (or mandate) to allow its peer P1 to gener-
ate at least one replication of this content item CIi.

A second main step (ii) of the method consists in authoriz-
ing the peer P1 to generate at most N replications of the
content item Cli for at least N other peers Pj' ('=1) it will meet
in the future and which does not yet possess this content item
CI.

According to the invention, N is an integer value which
depends on the current value V1.sub.ri of the request counter
RC1; (which is associated to the content item Cli received by
peer Pj) and of an impatience reaction function f; dedicated to
this content item CIi.

This impatience reaction function f; is a function which is
known by every peer Pj and which is representative of the
mean time the peers Pj of the network WN are ready to wait
for obtaining a content item CIi. In other words an impatience
reaction function f, denotes the value of fulfilling a request for
a content item Cli after some time. So, an impatience reaction
function £, characterizes how the allocation depends on popu-
larity of contents. It can be shown that if the users are mono-
tonically impatient (i.e. if they receive higher gain when their
demand is satisfied faster) then a unique optimal cache
memory allocation exists, in the sense that it satisfies user
needs in the best possible way, accounting for their impa-
tience. However, computing this optimal allocation requires
to have a good estimate of the frequency of demands (or
requests) for each content item, and it can be computationally
expensive. This invention is precisely bypassing this costly
step, by means of a distributed adaptive mechanism which is
shown to converge to this optimal point, without the need to
maintain estimate of frequency of demand (or request).

The impatience reaction function f;(V1,,) depends on
user’s behavior and can be any arbitrary function. As an
example, it may be a power function such as f;: V1,_—V1 .,
where ri is any real number, or a combination of power and
root functions such as f;: V1,,—V1,,"Y" where again ri is
any real number. The impatience reaction function f,(V1,,)
and the parameter ri may vary with the content item Cli. The
identity impatience reaction function f;: V1,,—-V1 , is well
suited to achieve an allocation of items to cache memory as a
function of the square root of popularity, which is known to be
optimal for minimizing delay. More generally, different
impatience reaction function can minimize a given objective
that represents better user’s behavior.

For instance, N is a power function of the type A-f,(V1ri)=
A-V1" where A is a chosen normalization constant. But, N
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may be determined by means of other impatience reaction
functions using V1,, and ri. For instance, such a function may
be an exponential.

So, the invention offers a mechanism which makes an
average number <Ci> of copies per request for a content item
CIi. If newly made replications overwrite replications cur-
rently in first cache memory CMj with equal probability, then
in steady-state the proportion of space taken up by each
content item Cli in the distributed first cache memories CMj
should be equivalent to the ratio of the number of copies made
for that content item Cli to the number of copies made for all
the content items. Consequently, in steady state each content
item Cli should have a number of copies X; proportional to
frequency d, of requests for that content item Cli times the
average number of copies <Ci>made for that content item Cli
per request:

Xod,<Ci>=<f{V,;)>.

Ignoring skew, one can claim that <Ci>.~f(<V,, >) and that
the peer meetings follow a Poisson distribution <Ci>=X/X,.

Consequently, when f{.)=(.Y~* one has:

x -1 1 L
X;ocdi-(x—) X wd X 2 X > «d,
i

and when f(.)=(.)""""" one has:

This is the device D, which is associated to a peer Pj having
to generate a replication for another peer Pj', that authorizes
its peer Pj to proceed to such a generation after having deter-
mined if it was possible.

This is also a device D which determines (or computes) N
for its associated peer Pj, from the current value V1, of the
request counter RC1, (which is associated to a new content
item Cli received by 1ts associated peer Pj) and the impatience
reaction function f; associated to this content item Cli. Such a
computation can be carried out by a device D during the first
step (1). In this case the device D may create not only one set
(or mandate) for N replications of a content item Cli by its
associated peer Pj, but N sets (or mandates), one for each of
the possible N replications of a content item CIi.

During the second step (ii), each time a peer Pj (for instance
P1) meets another peer Pj' which does not yet possess a
content item CIi that this peer P1 stores in its first cache
memory CM1 and is still authorized to replicate, one may
generate a replication of this content item Cli by means of the
associated set of instructions (or mandate). Then the peer P1
transmits this generated replication to the other peer Pj'.

Such areplication may be generated either on request of the
other peer Pj', or automatically just because peer P1 has
discovered that the other peer Pj' was not storing the content
item Cli in its first cache memory CMj' and even if the other
peer Pj' has not requested this content item CIi.

When the other peer Pj' receives the replication of'a content
item CIi, it stores it into its first cache memory CMj'. If the
latter (CMj'") is full the other peer Pj' preferably replaces the
oldest content item of its first cache memory CMj' with the
received replication. Some content items Cli may be “sticky”,
i.e. cannot be deleted. Such a sticky content item can be a
content item which is initially provided by the content server
CS, for instance.
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As mentioned before, during the second step (ii), when a
peer Pj (for instance P1) receives a content item CIi, it stores
this content item Cli into its first cache memory CMj. But, one
may also create and associate a replication counter RC2; to
this received content item Cli, with an initial value V2, equal
to N, for the concerned peer Pj.

Since onehas V2, =A-f(V1,,) and since {(.) may be a power
or any function, V2, may sometimes not be an integer. In this
last case it is important not to do rounding and choose the
closest integer. This can be done as follows. WhenV2,.>1 one
may proceed exactly as mentioned before (replication when
possible and then decrement of the replication counter RC2,
by 1). When 0<V2,,<1, which will happen eventually if V2,,
is not an integer after it has been decremented by 1 several
times, one may take a uniform random variable U in the
interval [0;1] with a random number generator, and if U<V2 ,
then one may proceed to areplication or else one does nothing
and one sets V2, to 0. So, whatever the value of V2, =A-f
(V1,,) then the expected number of replication is exactly V2,
(and not an integer approximation of it). This may be impor-
tant to avoid bias (and especially when A is small).

So, each time this peer Pj generates a replication of a
content item Cli which is associated to a replication counter
RC2; and which is stored into its first cache memory CMj,
one may decrement by one the value V2,, of this replication
counter RC2,,, and when the replication counter value V2,
becomes equal to 0, one deletes the replication counter RC2,,.
Therefore, peer Pj cannot be authorized again to generate a
replication of the content item Cli which was associated till
now to this deleted replication counter RC2,,, except if the
peer Pj decides, after some time, to request again the same
content item. This last case may happen in case of returning
request (or demands), i.e. when a peer wishes to access a
given file multiple times but not necessarily to keep it in
memory all the time.

This is a device D which creates and associates a replica-
tion counter RC2; to a content item Cli received by its asso-
ciated peer Pj, with an initial value V2, equal to the current
value V1, of the request counter RC1,, associated to the con-
sidered content item CIli. This is also a device D which will
decrement the value V2,, of a replication counter RC2, that it
has created and which will delete this replication counter
RC2; when its value V2,, becomes equal to 0.

Preferably, when a content item Cli is no more stored into
the first cache memory CMj of a peer Pj, while the value V2,,
of the replication counter RC2;, which was associated to this
content item CIi, is smaller than N, one may keep alive this
replication counter RC2;; with its current value V2,,. So, if the
considered peer Pj receives later again a new copy of this
content item CIi, one may associate the kept alive replication
counter RC2, with its current value V2,, to this new copy. This
is to avoid that some replications get cancelled, which would
bias the allocation of content items to cache memory too
much in favor of popular items.

This is a device D which keeps alive a replication counter
RC2,, and proceeds to its re-association when necessary.

A replication counter RC2,, may be kept alive indefinitely
till it is deleted because its current value V2 became greater
than N. But, in a variant, one may keep alive the replication
counter RC2;, with its current value V2,, during a chosen
period of time. In this case, if a peer Pj receives a new version
of a content item Cli before the expiration of the period of
time which is associated to the corresponding replication
counter RC2,, one may associate this replication counter
RC2; with its current value V2,, to the new version received.
Otherwise this replication counter RC2), is deleted at the
expiration of its associated period of time. This is a device D
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which manages each period of time associated to each repli-
cation counter RC2, that it keeps alive.

When N is computed (or determined) during the first step
(1) and that N sets (or mandates) are generated (by a device D)
for N replications of a content item CIi by a peer Pj, each time
a peer Pj is authorized (by its device D) to generate a repli-
cation of a content item CIi, it may use a remaining one of the
N sets that have been previously created for generating rep-
lications of this content item Cli. But such an option is not
mandatory because a peer Pj may also use N times the same
set (or mandate), previously created for generating N repli-
cations of this content item CIi, as long as the corresponding
replication counter RC2; is not greater than N.

The invention implicitly adapts to the current cache
memory allocation and collection of requests. Indeed, com-
puting the optimal allocation of content items to cache
memory requires to have a good estimate of the frequency of
demands (or requests) for each content item, and it can be
computationally expensive. This invention avoids this step,
by finding a distributed adaptive mechanism which is shown
to converge to this optimal point, without the need to maintain
estimate of frequency of demand (or request).

Moreover, the invention does not require to monitor popu-
larity of contents. In fact content popularity is implicitly taken
into account through the impatience reaction function.

More, the invention allows to operate on top of opportu-
nistic bandwidth which is ideally suited to nomadic deploy-
ment.

The invention is not limited to the embodiments of method,
control device and peer (or wireless communication equip-
ment) described above, only as examples, but it encompasses
all alternative embodiments which may be considered by one
skilled in the art within the scope of the claims hereafter.

What is claimed is:
1. A method for controlling dissemination of content in a
peer-to-peer mode between mobile peers having wireless
communication capacities, wherein, each time a peer receives
a content item said peer had requested and which is associated
to a request counter, the method comprising:
storing said content item into a cache memory of'said peer;
creating at least one set of instructions intended for allow-
ing replication of said content item by said peer;

authorizing said peer to generate at most N replications of
said content item for other peers said peer will meet and
which does not possess said content item, N being an
integer value depending on a current value V1,, of said
request counter and of a determined impatience reaction
function {; representative of the mean time said other
peers are ready to wait for obtaining said content item,
wherein N is a power function of the type Axf,(V1,,)=Ax
V1 ", where A is a chosen normalization constant and r,
is a real number; and

transmitting at least one of said N replications of said

content item to at least one of said other peers through
said wireless communication capacities.

2. The method according to claim 1, wherein in the autho-
rizing step, each time said peer is in contact with another peer
which does not possess the content item that said peer is still
authorized to replicate, a replication of said content item is
generated by means of the associated set of instructions, and
said peer transmits said generated replication to said other
peer.

3. The method according to claim 2, wherein said replica-
tion of said content item is generated only if said other peer
has requested said content item.
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4. The method according to claim 2, wherein said replica-
tion of said content item is generated automatically for said
other peer even if said other peer has not requested said
content item.
5. The method according to claim 1, wherein each time said
peer receives the content item, said peer associates a replica-
tion counter to said content item, with an initial value V2,,
equal to N, for said peer, and each time said peer generates a
replication of a content item associated to a replication
counter and stored into said cache memory, the value V2,, of
said replication counter is decremented by one, and when said
replication counter value V2,, becomes equal to 0, said repli-
cation counter is deleted.
6. The method according to claim 5, wherein when the
content item is no longer stored in said cache memory of said
peer, while the value V2, of the replication counter associated
to the content item is smaller than N, said replication counter
is maintained with its current value V2,,, and if said peer
receives again the content item, said replication counter with
its current value V2, is associated with said received content
item.
7. The method according to claim 6, wherein said replica-
tion counter is maintained with its current value V2, -during a
chosen period of time, and if said peer receives again the
content item before the expiration of said period of time, said
replication counter with its current value V2,, is associated
with said received content item, otherwise said replication
counter is deleted at the expiration of its associated period of
time.
8. The method according to claim 1, wherein in the creating
step N sets of instructions for replications of said content item
are created, and each time a replication of said content item
needs to be generated, a remaining one of said N created sets
associated to said content item is used.
9. A method for controlling dissemination of content in a
peer-to-peer mode between mobile peers having wireless
communication capacities, wherein, each time a peer receives
acontent item said peer had requested and which is associated
to a request counter, the method comprising:
storing said content item into a cache memory of said peer;
creating at least one set of instructions intended for allow-
ing replication of said content item by said peer;

authorizing said peer to generate at most N replications of
said content item for other peers said peer will meet and
which does not possess said content item, N being an
integer value depending on a current value V1,, of said
request counter and of a determined impatience reaction
function {; representative of the mean time said other
peers are ready to wait for obtaining said content item,
wherein N is a power function of the type Axf,(V1,,)=Ax
V1, where A is a chosen normalization constant
and r, is a real number; and

transmitting at least one of said N replications of said

content item to at least one of said other peers through
said wireless communication capacities.

10. The method according to claim 9, wherein in the autho-
rizing step, each time said peer is in contact with another peer
which does not possess the content item that said peer is still
authorized to replicate, a replication of said content item is
generated by means of the associated set of instructions, and
said peer transmits said generated replication to said other
peer.

11. The method according to claim 10, wherein said repli-
cation of said content item is generated only if said other peer
has requested said content item.
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12. The method according to claim 10, wherein said repli-
cation of said content item is generated automatically for said
other peer even if said other peer has not requested said
content item.

13. The method according to claim 9, wherein each time
said peer receives the content item, said peer associates a
replication counter to said content item, with an initial value
V2,, equal to N, for said peer, and each time said peer gener-
ates a replication of a content item associated to a replication
counter and stored into said cache memory, the value V2, of
said replication counter is decremented by one, and when said
replication counter value V2., becomes equal to 0, said repli-
cation counter is deleted.

14. The method according to claim 9, wherein when the
content item is no longer stored in said a cache memory of
said peer, while the value V2, of the replication counter
associated to this content item is smaller than N; said repli-
cation counter is maintained with its current value V2, , and if
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said peer receives again the content item, said replication
counter with its current value V2, is associated with said
received content item.

15. The method according to claim 14, wherein said repli-
cation counter is maintained with its current value V2, -dur-
ing a chosen period of time, and if said peer receives again the
content item before the expiration of said period of time, said
replication counter with its current value V2 , is associated
with said received content item, otherwise said replication
counter is deleted at the expiration of its associated period of
time.

16. The method according to claim 9, wherein in the cre-
ating step N sets of instructions for replications of said con-
tent item are created, and each time a replication of said
content item needs to be generated, a remaining one of said N
created sets associated to said content item is used.
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